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Scientific Director 


Calculated estimates are presented of unmeasured total chain yields 
and of independent fission yields for the fission products resulting 
from fission-spectrum and J4-Mev neutron bombardment of U233, 235, y238 
and Pu239 and from thermal neutron bombardment of U°33, U235 ana Pu239, 
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The Problen 


Calculations of fission product growth and decay at early times Sa 
after fission require input data, much of which has not been omtained e 
and must be estimated. 


Findings 


This report presents estimates of total chain and indeperdteut fis- 
sion yields resulting from a mumber of fission reactions basei upon ame 
(1) observed or assumed chain yield distributions, (2) the muctear 5 e 
charge for B stability as a function of mss mmber, (3) the wines of Care 
the most probable charge in fission as a function of mass number and 


(4) the distribution of nuclear charge about the most probable walue. > i . 
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@ 
poameraay 
e 
42 


oo as ieee a el es ee Sea! Cae So eae a, eae. oe ets aoe 


INTRODUCTION 


The initial development of a generalized fallout model has been 
planned to yield early, if approximate land surface burst prediction 
capability. It was intended to refine the input data and to extend 
the model to other burst conditions. However, the sensitivity of 
radionuclide fractionation to the independent yields and half-lives of 
the primary fission products, the timely appearance of up-to-date treat- 
mente bearing upon the subject, 122 have led to the revision of the nu- 
clear input data as early as possible. 


This report consists of the tabulation of estimated total chain 
yields and independent yields for fission products resulting from the 
fission of U233, u235, Pu®39 caused by thermal neutrons and of Ue33, 
ue35, u238, and Pu239 by fission spectrum neutrons and neutrons of 
14-Mev energy. These estimates while somewhat preliminary will be use- 
ful to this program as well as to many engaged in radionuclide build-up 
and decay calculations for programs in other areas, e.g., reactor chem- 
istry and physics, radicbiology and operations analysis. 


METHOD OF CAICUIATION 


The data requircd for determining these values were: Ya, the fission 
yields in porcent of each mss number A for the particular fission reac- 
tion involved, and pty, the fractional chain yields for each isobar of 
moss A for the particular fission reaction involved. The quantities of 
atoms reported are those resulting from the arbitrary choice of fise 
sions occurring simultaneously. Therpfore the number of atoms of atomic 
number Z and wass A resulting from lu’ sicultancous fissions is: 


Y 
(afz) (50% )(10") 


for the particular reaction involved. 


Total Chain Yields 


The values for the total chain yields, Ya, were those given by 
Katcoff's compilation.+ In regions of incomplete data, yields were 
taken from fission yield curves constructed on the basis of available 
data and estimites of the amount of variation in chain yields intucea 
by given changes in neutron energy and in mass number of the fissione 
ing nuclide. In each case the total fissions were normalized to 200 %. 
The resulting curves, in units of percent, are shown graphically in 
Figs. 1 through 11 and additional details of estimation, when necessary, 
accompary gern figure. The data are presented iu Table 1 in units of 
atoms per 10° fissions. 


Fractional Chain Yields 


The fractional chain yields, gfz, or fraction of the total chain 
yield of mass A bearing charge Z, were determined for each value of Z 
in the mass chain A, in the region of the most probable charge in fis~ 
sion, Zp» for that mass number. The values for Zp for thermal neutron 
fission of UC3) were taken from Coryell. Unique values are not given, 
however, for Zp in the neighborhood of shell and sub-shell closures 
and their conjugates (A = 68-71, 82-84, 98-100, 105-106, 128-130, 134- 
135, 149-152, 163-164, inclusive). In these cases values of Z, vere 
taken from a constructed linear plot connecting the extremal points of 
the regions of double values of Z,. From the values so obtained for 2p» 
together with Glendenin's charge dispersion curve,@ the values for frac- 
tional chain yield gfz, were found for each mss number A. 


The change in Pay» relative to that obtained in the thermal seutrou 
fission of UC35, due to other fissile material and neutron energies vas 
found through the use of Caryell's prescription 


a2, (A) = : (2-92) - 0.21 (A, -236) + (0.023) (Et - 6.5) 


A) being the value sought 
ne and Z,(A) (standard) being the value af 2, 
35; and 2 is the 


where 42.(A) = z*,(A) - 25(A) (standard), Z* ( 
for given fission conditi 

of mass chain A for thermal neutron fission of U Re 
charge, A. the mass, and F¥ the excitation energy (in Mev) of the come 
pound nucleus .nder consideration. In this manner values of the most 
procable charge for rass numbers found in fission for all of the ceses 
considered weve calculated. 
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From the above calculations and data, the number of atoms of given = 4 
Z and A were calculated on the basis of 104 simltaneous fissions hav- Sle 
ing occurred under the various conditions enumerated. The results of Shay 
these calculations are given in Table l]. ence 


Figures 1 to 11. Fission YieJd Curves “or Reactions 
From Verious Heutrons 
(Aission = Fission Spectxum; Th = Thermal) 
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